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QUALITY ASSURANCE STATEMENT 
The Concord Biosciences Quality Assurance Unit has performed inspections on the study, 
“Determination of Storage Stability and Corrosion Characteristics of K32,” Concord Biosciences 
Study 035237. The results of these inspections, including any findings or observations, were 
reported to the Study Director and Management for appropriate corrective actions on the dates 
listed below: 

Phase Inspected Date of Inspection 
Dates Reported to
the Study Director

Dates Reported to  
Management 

Protocol September 2, 2016 September 2, 2016 September 2, 2016 
In-Study September 22, 2017 September 22, 2017 September 22, 2017 
Protocol Amendment August 7, 2017 August 7, 2017 August 7, 2017 
Data/Report October 16 & 17, 2017 October 17, 2017 October 17, 2017 

 ___________________________________________________  ___________________  
Ann O’Leary, Ph.D. Date 
Concord Biosciences Quality Assurance  
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CONDUCT OF THE STUDY 
The purpose of this study was to determine the storage stability and corrosion characteristics of 
K32.  This study was conducted to meet the data requirements of guideline OPPTS 830.6317 
(Storage Stability) and OPPTS 830.6320 (Corrosion Characteristics). 

SPONSOR 
Koch Agronomic Services, LLC 
2883 Miller Road  
Decatur GA 30035 

SPONSOR REPRESENTATIVE 
Eric Searcy 
Product Regulatory Manager 
Koch Agronomic Services, LLC 
2883 Miller Road 
Decatur GA 30035 
Phone: 770-593-6813 
Email: eric.searcy@kochind.com 

TESTING FACILITY 
Concord Biosciences, LLC 
AgChem Product Development 
10845 Wellness Way 
Concord, OH 44077 

STUDY DIRECTOR 
Penny Miner 
AgChem Product Development  
Concord Biosciences, LLC 
10845 Wellness Way 
Concord, OH 44077 
Phone: (440) 357-3718 
Fax: (440) 357-3654 
Email: penny.miner@concordbio.com 

SCHEDULE OF EVENTS 
Study Initiation Date:  September 12, 2016 
Experimental Start Date:  September 22, 2016 
Experimental Termination Date: September 25, 2017 
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RETENTION OF DATA 
All original data (including electronic data), or authenticated copies thereof, and a copy of the 
final report will be retained using appropriate storage media in the Concord Biosciences’ 
archives upon completion of the study.  The Sponsor will be contacted later to determine 
whether any of the data should be returned, retained or destroyed on their behalf.  

SAMPLE RECEIPT AND PREPARATION 
The K32 (lot 55700-30-13) was manufactured at Concord Biosciences on July 20, 2016.   

The following are the significant days in this study: 

9/22/2016 (Day 0) 
1/16/2017 (3 months)* 
4/14/17 (6 months)* 
6/22/17 (9 months) 
9/22/17 (12 months) 
*Incubation of these samples began on 10/14/2016 

Temperature and humidity were monitored continuously over the 12 month interval at 20 °C.  

MATERIALS AND METHODS 

The test substance is the test system.  The study determined the stability at 20 °C over 12 months 
for K32.   

TEST SUBSTANCE 
Test Substance Name: K32 
Composition: Reaction products of NBPT with urea and 

formaldehyde 
Batch/Lot Number: 55700-30-13 
Analyzed Concentration: Reaction product mixtures 80.3 wt%, NBPT 17.3 wt%, 

water 2.4 wt% 
Manufactured by: Concord Biosciences 
Date of manufacture: July 20, 2016 
Appearance: Off-white to pale yellow gel 

STORAGE STABILITY AND CORROSION 
CHARACTERISTICS PROCEDURE 
Aluminum, zinc, copper, stainless steel, mild steel, and brass coupons (1/2" x 3" x 1/16") were 
washed with detergent, water, alcohol, and dried in an oven at 50 °C for two hours and 
subsequently cleaned with absorbent paper (tissue paper).  

After drying, aluminum, zinc, copper, stainless steel, mild steel  and brass coupons were weighed 
and placed in separate six small containers in duplicate of the same composition as the 
commercial container (HDPE bottle) with test item (~50 g) and one commercial container in 
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duplicate with test item (~50 g mL) was used as control.  These seven containers were considered 
one set.  Five more sets were prepared and stored at 20 ± 2 °C.  The containers were weighed 
initially at the time of storage and then reweighed at each of the test intervals, prior to and after 
sampling.  The samples were drawn at various intervals (0, 3, 6, 9, and 12 months).  

Physical evaluation was done at each time interval (0, 3, 6, 9, and 12 months), the test substance 
was examined for physical changes in appearance, e.g., color and clarity.  The container itself 
was also examined for any evidence of physical degradation, e.g., cracking, pitting, or brittleness. 

One set was removed from the environmental chamber at each interval.  The aluminum, zinc, 
copper, stainless steel, mild steel, and brass coupons were washed with detergent, water, alcohol, 
and dried in an oven and subsequently cleaned with absorbent paper (tissue paper).  After drying 
of the aluminum, zinc, copper, stainless steel, mild steel, and brass coupons, visual changes on 
the metals were recorded.  The metals were weighed and recorded for the determination of 
corrosion rate. 

Stability was determined by comparison of the control samples (time = 0) to the samples stored 
in HDPE bottles at 20 ± 2 °C.  When analyzed, approximately 0.2 g of K32 samples was weighed 
into 4 mL vial and dissolved in 1 mL of acetonitrile:water, 30:70, v:v and shaken to ensure 
complete dissolution.  Stability was determined by comparative analysis of HPLC profile of the 
test substance stored at 20 ± 2 °C to the control sample (time = 0).  

HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 
The following LC-UV method was used: 

Perkin Elmer Series 200 Pump quaternary gradient liquid chromatograph 
Perkin Elmer Series 200 UV/VIS Detector 
Perkin Elmer Series 200 LC Autosampler  
Radiomatic FLO-ONE®\Beta Model 150TR radioactive flow detector  
(all from Perkin Elmer Instruments, Norwalk, CT) 

Column:  Restek Ultra C18, 3 µm, 150 mm x 4.6 mm  
Mobile Phase A: Water 
Mobile Phase B: Acetonitrile 
Flow Rate: 1.0 mL/minute 
Wavelength: 214 nm 
Gradient Table 1: 

Time (minutes) Flow Rate %A %B 
Initial 1.0 87 13 

8 1.0 87 13 
30 1.0 30 70 
31 1.0 87 13 
43 1.0 87 13 

Total Time: 43 minutes 
Injection Volume: 15 µL 
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Data collection by Perkin Elmer Totalchrom™ (a validated system). 

RESULTS 
All of the seven components of the K32 formulation were stable over the 12 months of storage at 
approximately 20 °C.  Example chromatograms are available in Figure A, Figure B, Figure C, 
Figure D and Figure E.  Tables of these results are contained in Table 2 through Table 6.  The 
average of the replicates over the study is shown below. 
 

Peak Area % by HPLC 
  0 3 months 6 months 9 months 12 months 
#1, Component 1 (C1) 2.17 2.16 1.90 1.55 2.06 
#2, Component 2 (C2) 5.46 4.79 4.09 3.64 3.67 
#3, Component 3 (C3) 2.60 2.65 2.26 3.30 2.69 
#4, Component 4 (C4) 21.97 22.98 23.89 26.62 25.90 
#5, Component 5 (C5) 51.57 55.65 57.07 57.10 59.36 
#6, Component 6 (C6) 8.14 5.84 5.37 3.87 3.22 
#7, Component 7 (C7) 8.12 5.94 5.45 3.93 3.12 

No physical changes (e.g., cracking, pitting, or brittleness) in the HDPE container itself was 
observed at each time point.  No physical changes were observed for the K32 controls. 

After the cleaning and drying of the aluminum, zinc, copper, stainless steel, mild steel, and brass 
coupons, visual changes on the metals were recorded in addition the test substance was examined 
for physical changes in appearance.  The metals were also weighed and recorded for the 
determination of corrosion rate.  These calculations of the results are contained in Table 1. No 
changes in color were observed for the K32 that was in contact with the metal coupons.  From 
the K32 that was in contact with the brass and copper coupons, the coupons were observed to 
tarnish over the 12 months.  The mild steel coupons showed small rust spots at the 9- and 
12-month samplings.   
 
  Metal  Metal  Metal  Metal 
  Changes T=3 Changes T=6 Changes T=9 Changes T=12 

Aluminum Rep-1 None None None None 
Aluminum Rep-2 None None None None 

Brass Rep-1 Tarnished Tarnished Tarnished Tarnished 
Brass Rep-2 Tarnished Tarnished Tarnished Tarnished 

Copper Rep-1 Tarnished Tarnished Tarnished Tarnished 
Copper Rep-2 Tarnished Tarnished Tarnished Tarnished 

Stainless Steel Rep-1 None None None None 
Stainless Steel Rep-2 None None None None 

Mild Steel Rep-1 None None small rust spots small rust spots 
Mild Steel Rep-2 None None small rust spots small rust spots 

Zinc Rep-1 None None None None 
Zinc Rep-2 None None None None 
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Figure A: Chromatogram of the K32 Formulation at Day 0 

Run: 15_sept_17\uv_004-20160916-151147 
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Figure B: Chromatogram of the K32 Formulation at 3 Months, Rep 1 

Run: 20_jan_17\uv_001-04 
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Figure C: Chromatogram of the K32 Formulation at 6 Months, Rep 2 

Run: 17_apr_17\uv_05 
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Figure D: Chromatogram of the K32 Formulation at 9 Months, Rep 1 

Run: 22_jun_17\uv_004 

100

200

300

400

500

600

700

800

900

1000

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42  
 

Minute
 

Minute 

C1 

C1 

C7 
C6 

C5 

C4 

C3 

C2 

C7 
C6 

C5 

C4 

C3 
C2 

Contains Proprietary Information: This document contains and makes reference to information that   
Koch Agronomic Services, LLC (KAS) considers to be commercially valuable.  The fact that this document  

 might be provided to a government agency by KAS, or made available to the public by a government agency, should not be construed   
to convey any right to any third-party to cite, rely upon, or otherwise make use of this document, or the data referenced herein, for any purposes. 

Any use other than use by the United States Environmental Protection Agency is prohibited 
without the express written permissions of an authorized representative of KAS. 



Figure E: Chromatogram of the K32 Formulation at 12 Months, Rep 2 

Run: 25_sept_17\uv_001_05 
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Table 1: Results of the Corrosion Rate (cm/hr) 

 

Metal 
Time 

0 3 months 6 months 9 months 12 months 
Aluminum Rep-1 NA 0.03 0.09 0.02 0.01 
Aluminum Rep-2 NA 0.04 NA NA 0.02 

Brass Rep-1 NA 0.02 0.09 0.01 0.02 
Brass Rep-2 NA 0.10 0.02 0.01 0.03 

Copper Rep-1 NA 0.05 0.09 0.05 0.02 
Copper Rep-2 NA 0.06 0.03 0.05 0.04 

Stainless Steel Rep-1 NA 0.05 0.02 NA 0.01 
Stainless Steel Rep-2 NA 0.01 0.01 0.01 0.01 

Mild Steel Rep-1 NA NA 0.02 NA NA 
Mild Steel Rep-2 NA 0.03 0.01 0.01 NA 

Zinc Rep-1 NA 0.15 0.03 NA NA 
Zinc Rep-2 NA 0.03 0.02 NA NA 

NA= not applicable and/ or calculated value ≤0. 
 

Table 2: Results from the Analysis of the K32 at Day 0 (Ambient) 

 Peak Area % by HPLC* 
 Rep 1 Rep 2 Average 
Peak 1 2.14 2.19 2.17 
Peak 2 5.48 5.43 5.46 
Peak 3 2.62 2.57 2.60 
Peak 4 21.86 22.08 21.97 
Peak 5 51.66 51.47 51.57 
Peak 6 8.11 8.16 8.14 
Peak 7 8.13 8.11 8.12 

*Based on Total peak area  
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Table 3: Results from the Analysis of the K32 at 3 months (20° C) 

 Peak Area % by HPLC* 
 Rep 1 Rep 2 Average 
Peak 1 2.11 2.20 2.16 
Peak 2 4.68 4.90 4.79 
Peak 3 2.62 2.68 2.65 
Peak 4 22.92 23.04 22.98 
Peak 5 56.27 55.02 55.65 
Peak 6 5.64 6.04 5.84 
Peak 7 5.77 6.11 5.94 

*Based on Total peak area  
 

Table 4: Results from the Analysis of the K32 at 6 months (20° C) 

 Peak Area % by HPLC* 
 Rep 1 Rep 2 Average 
Peak 1 1.94 1.85 1.90 
Peak 2 3.84 4.33 4.09 
Peak 3 2.17 2.34 2.26 
Peak 4 24.48 23.29 23.89 
Peak 5 57.23 56.90 57.07 
Peak 6 5.14 5.60 5.37 
Peak 7 5.2 5.69 5.45 

*Based on Total peak area  

Table 5: Results from the Analysis of the K32 at 9 months (20° C) 

 Peak Area % by HPLC* 
 Rep 1 Rep 2 Average 
Peak 1 1.68 1.42 1.55 
Peak 2 3.65 3.63 3.64 
Peak 3 3.33 3.26 3.30 
Peak 4 26.49 26.75 26.62 
Peak 5 57.10 57.10 57.10 
Peak 6 3.85 3.88 3.87 
Peak 7 3.89 3.97 3.93 

*Based on Total peak area  
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Table 6: Results from the Analysis of the K32 at 12 months (20° C) 

 Peak Area % by HPLC* 
 Rep 1 Rep 2 Average 
Peak 1 2.05 2.07 2.06 
Peak 2 3.67 3.67 3.67 
Peak 3 2.66 2.71 2.69 
Peak 4 25.72 26.07 25.90 
Peak 5 59.17 59.54 59.36 
Peak 6 3.42 3.02 3.22 
Peak 7 3.30 2.93 3.12 

*Based on Total peak area  
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APPENDIX B 

Protocol and Amendment 
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